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Description 

[0001] This Invention relates to drag -producing aero- 
dynamic devices. 

[0002] Such devices are used to provide stability to a 
body being towed e.g. by an aircraft in flight. It is known 
to use a rigid cone for such a purpose. However, a cone 
of small diameter, which is suitable for stabilising a body 
being towed at high speed, Is not ideally suited to low 
speed towing as it does not provide sufficient drag to 
stabilise the towed body against disturbances caused 
by Induced oscillations propagated down the towing ca- 
ble. Equally, a cone of large diameter which is suitable 
for the latter situation, can cause too much drag at high 
speed, which can place excessive strain on the towing 
cable. 

[0003] US 5,029,773 discloses a decoy having pivot- 
ably-mounted, drag-producing fins. The decoy is eject- 
ed from a canister and drag causes rapid extension of 
the fins to render the decoy aerodynamically stable. The 
sweepback angle of the fins, and hence the drag, is con- 
trolled by elastic restraints on the fins. 
[0004] The invention provides a drag-producing de- 
vice for providing stability to a towed body, the device 
comprising:- 

a sleeve; and 

a plurality of drag-producing blades each pivotably 
attached at one end portion to the sleeve, the other 
end portions lying on a circle, each blade extending 
rearwardly in use; 

characterised in that the device further comprises resil- 
ient means resting against the sleeve, the sleeve mov- 
ing forwardly against the force of the resilient means as 
drag acting on the blades increases thereby reducing 
the diameter of the circle on which the other end portions 
lie and hence the drag. 

[0005] The cross-sectional area defined by the drag- 
producing blades is variable, which enables the device 
to produce the optimum amount of drag for the circum- 
stances of towing. Furthermore, when in storage, the 
device occupies minimum volume and thus the storage 
container can be made smaller than was necessary for 
rigid cones. 

[0006] The resilient means Is advantageously provid- 
ed by a helical spring. The sleeve preferably surrounds 
the main tubular body of the device which is attached to 
the towed body. The body includes a collar, the helical 
spring being retained between the sleeve and the collar 
on the body. A ring may be provided, mounted on an 
coaxialiy with the main tubular body of the device. This 
ring permits the means which pivotably fix the blades to 
the sleeve to act as cams for the blades. Means may 
also be provided to restrict the movement of the sleeve 
to linear motion between predetermined limits. 
[0007] The blades may be laid forward, flat againstthe 



sleeve for storage purposes. Some, preferably half of 
the blades may be contoured so that when an airstream 
moves from the free end to the fixed end of each blade 
when in the latter position, the specially contoured 
5 blades will tend to lift. This feature enables the blades 
to pivot Into a conical shape for producing drag. 
[0008] The invention will now be described by way of 
example, with reference to the accompanying drawings, 
in which: 

10 

Figure 1 a is a side view of a towed body and drag- 
producing aerodynamic device when in a position 
suitable for storage; 
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Figure 1 b is a rear view of the aerodynamic device 
of Figure 1 a; 

Figure 2a is a side view of the towed body and aer- 
odynamic device when being towed; and 

Figure 2b is a rear view of the aerodynamic device 
of Figure 2a. 



[0009] Referring to Figure 1 a, the drag -producing aer- 
25 odynamic device, indicated generally by the reference 
numeral!, is attached to the body 2 which is to be towed. 
Towing cable 3 connects body 2 to the towing aircraft 
(not shown). The point of attachment of towing cable 3 
to body 2 Is not restricted to that shown in the drawings. 
30 [0010] The drag-producing structure of the aerody- 
namic device 1 incorporates two kinds of blade, 4 and 
5. Blades 4 are alternately mounted with blades 5 
around the circumference of a slidable sleeve 6 such 
that blades 4 lie outermost. The blades, 4 and 5, are 
35 pivotably attached at one end portion to the slidable 
sleeve by hinge means 7. Sleeve 6 is mounted coaxialiy 
to the main tubular body 8 of the device and can slide 
axially relative to body 8. Sleeve 6 is constrained to 
move between limits imposed by lugs 9 attached Po the 
^0 main tubular body 8 of the device, and which lie in slots 
10 In the sleeve 6. This arrangement, shown in Figure 
2a, also prevents rotation of the sleeve 6 about body 8. 
The sleeve 6 rests against resilient means in the form 
of a helical spring 11, the other end of which rests 
^5 against collar 12. Ring 13 is securely mounted onto the 
tubular body 8. The volume occupied by this configura- 
tion is a minimum for this particular towed body 2 and 
aerodynamic device 1 , and so this configuration is suit- 
able for storage of the body and device. 
50 [001 1] When in storage, the towed body 2 and device 
1 are kept inside a storage container (not shown) until 
the pilot of the towing aircraft releases them from the 
container by e.g. pressing a button in the cockpit. The 
towed body 2 and device 1 emerge from the storage 
55 container backwards i.e. ring 13 emerges first. The de- 
sign of blades 5 is such that, on release of the body and 
aerodynamic device, the airstream moving under these 
blades exerts pressure on the underside of each blade 
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sufficient to lift each free end portion. Consequently, 
blades 4 are raised by blades 5. The blades 4 and 5 
pivot about their points of attachment on sleeve 6 until 
they turn over and the blades conne into contact with ring 
1 3, as Illustrated in Figure 2a. The blades shown by bro- s 
ken lines in Figures 2a and 2b represent the position of 
the blades when the dynamic air pressure acting on the 
aerodynamic device 1 is at or below a known minimum, 
such as happens when the towing aircraft is travelling 
at low speed. In this conf igu ration, the sleeve 6 is in sub- io 
stantially the same position on the main body 8 of the 
device as it is in Figure 1 a, and each lug 9 rests against 
one end of its slot 10, as shown by broken lines. The 
blades define a substantially conical shape which pro- 
vides the maximum possible cross-sectional area for is 
producing drag. Thus, at low air speeds, the drag-pro- 
ducing aerodynamic device produces maximum availa- 
ble drag. 

[0012] If the air pressure acting on the blades increas- 
es, such as happens when the towing aircraft increases 20 
speed, the additional pressure produces a turning mo- 
ment which acts on the free end portion of each blade, 
which therefore tries to pivot about Its point of contact 
on ring 1 3. However, the other end portions of the blades 
are connected to the sleeve 6, and so these end portions 2S 
are constrained to move linearly with the sleeve. Thus, 
a pressure increase causes the sleeve to move against 
the spring 1 1 and, as the blades 4 and 5 maintain contact 
with ring 13, the free end portions of the blades define 
a circle of smaller diameter. The blades occupy an equi- 30 
librium position, as shown by the solid lines of Figure 
2a, where the turning moment caused by air pressure 
acting on the free end portions of the blades is equal 
and opposite to the turning moment acting on the other 
end portions, caused by the restoring force of com- 35 
pressed spring 11 acting on sleeve 6. Thus, as shown 
in Figure 2b, an increase in speed causes a reduction 
in the cross-sectional area producing drag. In fact, in 
this drawing, the blades shown in solid lines define a 
minimum cross-sectional area producing drag and form 4o 
an almost continuous conical surface. The sleeve is re- 
strained from moving further forward by lugs 9 which 
abut the other end of respective slots 10. 
[001 3] If the towing aircraft then decreases speed, the 
air pressure acting on the blades decreases. The restor- ^5 
ing force produced by the compressed spring 12 tends 
to move sleeve 6 backwards towards ring 13. As the 
sleeve moves, the blades define a circle of increasing 
diameter thereby increasing the cross-sectional area 
producing drag until equilibrium is achieved once more. 5o 
[0014] There are a number of variable parameters as- 
sociated with the drag-producing aerodynamic device. 
Such parameters include the size and shape of the 
blades, the diameter of the ring, the length of the slot on 
the sleeve and the spring constant of the helical spring. 55 
Each parameter may be adjusted to suit the perform- 
ance of the particular towing aircraft. 
[0015] Suitable material for the manufacture of the 



blades is polycarbonate material. The ring may be man- 
ufactured from poly-tetra-fluoro-ethylene (PTFE). The 
sleeve and tubular body may be made of aluminium and 
the helical spring may be steel. 

[0016] Variations may be made without department 
from the scope of the invention. For instance, materials 
other than those mentioned above may be used. The 
invention need not be used by aircraft, as undenwater 
towing by submarines may be possible. 



Claims 

1. A drag-producing device (1) for providing stability 
to a towed body (2), the device (1) comprising:- 

a sleeve (6); and 

a plurality of drag-producing blades (4, 5) each 
pivotably attached at one end portion (7) to the 
sleeve (6), the other end portions lying on a cir- 
cle, each blade (4. 5) extending rearwardly in 

use; 

characterised in that the device (1) further com- 
prises resilient means (11) resting against the 
sleeve (6), the sleeve (6) moving forwardly against 
the force of the resilient means (11) as drag acting 
on the blades (4, 5) Increases thereby reducing the 
diameter of the circle on which the other end por- 
tions lie and hence the drag. 

2. A device as claimed in claim 1 , wherein the resilient 
means (11) comprises a helical spring. 

3. A device as claimed in claim 2, wherein the sleeve 
(6) surrounds a member (8) extending from the 
towed body (2). 

4. A device as claimed in claim 3, wherein the member 
(8) includes a collar (12), the helical spring (11) be- 
ing retained between the sleeve (6) and the collar 

(12) on the member (8). 

5. A device as claimed in claim 3 or 4, wherein the 
member (8) has a coaxially mounted protruding ring 

(13) which co-operates with cams on the blades (4, 
5). 

6. A device as claimed in any one of claims 3 to 5, 
further including means (9, 10) for defining the ex- 
tend of movement of the sleeve (6). 

7. A device as claimed in claim 6, wherein the means 
(9, 10) for defining the extend of the movement of 
the sleeve (6) comprises at least one lug (9) formed 
on the member (8) which engages with at least one 
slot (10) formed in the sleeve (6). 



Best Available Copy 3 



- ^ * >^ 



5 

8. A device as claimed in any one of the preceding 
claims, wherein the blades (4, 5) can be arranged 
to lie with their free end portions nearer to the towed 
body (2) than the ptvotable end portions (7). 

9. A device as claimed in any one of the preceding 
claims, wherein a proportion of the blades (5) are 
contoured such that air moving from the free end 
portion to the pivotable end portion (7) causes each 
of said blades (5) to pivot about its point of attach- 
ment. 

10. A towed body including a device as claimed in any 
one of the preceding claims. 



Patentanspruche 

1. Einen Luftwiderstand erzeugende Vorrichtung (1), 
die einen Schleppkorper (2) stabilisiert, wobei die 
Vorrichtung (1) folgende Telle umfaBt: 

eine Hulse (6); und 

mehrere, einen Luftwiderstand erzeugende 
Flossen (4, 5), die jeweils mit einem Endab- 
schnitt (7) an der Hulse (6) schwenkbar ange- 
lenkt sind, wobei die anderen Endabschnitte 
auf einem Kreis liegen, wobei jede Flosse (4, 
5) sich im Betrieb nach hinten erstreckt; 

dadurch gekennzelchnet, daB die Vorrichtung (1 ) 
au Berdem elastische Mittel (1 1 ) aufweist, die gegen 
die Hulse (6) wirken, wobei sich die Hulse (6) nach 
vorn gegen die Wirkung der elastischen Mittel (11 ) 
bewegt, wenn der Luftwiderstand, der auf die Flos- 
sen (4, 5) wirkt, sich erhoht, wodurch der Durch- 
messer des Kreises vermindert wird, auf dem die 
anderen Endabschnitte der Flossen liegen, wo- 
durch demgemaB der Luftwiderstand vermindert 
wird. 

2. Vorrichtung nach Anspruch 1, bei welcher die ela- 
stischen Mittel (11) aus einer Schraubenfeder be- 
stehen. 

3. Vorrichtung nach Anspruch 2, bei welcher die Hulse 
(6) einen Korper (8) aufweist, der sich aus einem 
Schleppkorper (2) heraus erstreckt. 

4. Vorrichtung nach Anspruch 3, bei welcher der Kor- 
per (8) einen Kragen (12) aufweist und die Schrau- 
benfeder (1 1 ) zwischen der Hulse (6) und dem Kra- 
gen (12) auf dem Korper (8) abgestutzt ist. 

5. Vorrichtung nach den Anspruchen 3 oder 4, bei wel- 
cher der Korper (8) einen koaxial gelagerten vorste- 
henden Ring (13) aufweist, der mit Nockenbahnen 
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auf den Flossen (4, 5) zusam men wirkt. 

6. Vorrichtung nach einem der Ansp ruche 3 bis 5, wel- 
che auBerdem Mittel (9, 10) aufweist, die das Aus- 

5 maB der Bewegung der Hulse (6) definieren. 

7. Vorrichtung nach Anspruch 6, bei welcher die Mittel 
(9, 10), die das AusmaB der Bewegung der Hulse 
(6) definieren, wenigstens einen Ansatz (9) aufwei- 

10 sen, der auf dem Korper (8) ausgebildet ist und in 
wenigstens einen Schlitz (10) eingreift, der in der 
Hulse (6) vorhanden ist. 

8. Vorrichtung nach einem der vorhergehenden An- 
15 spruche, bei welcher die Flossen (4, 5) so angeord- 

net werden konnen, daB sie mit ihren freten Endab- 
schnltten naher an dem Schleppkorper (2) liegen 
als die schwenkbar gelagerten Endabschnitte (7). 

20 9. Vorrichtung nach einem der vorhergehenden An- 
spruche, bei welcher ein Abschnitt der Flossen (5) 
derart gestaltet ist, daB Luft, die von dem freien 
Endabschnitt nach dem schwenkbaren Endab- 
schnitt (7) stromt, eine Schwenkung jeder Flosse 

25 (5) um ihren Anlenkpunkt bewirkt. 

10. Schleppkorper mit einer Vorrichtung gemaB einem 
der vorhergehenden Anspruche, 



1. Dispositif aerodynamique avec trainee (1) pour 
fournir la stabiltte a un corps remorque (2), le dis- 
ss positif (1 ) comprenant : 

une manche (6) ; at 

une pluralite de pales avec trainee (4, 5) cha- 
cune fixee de fagon a etre pivotees a Textremit^ 
40 (7) de la manche (6), les autres extremites etant 

disposees en cercle, chaque pale (4, 5) se pro- 
longeant vers I'arridre en fonctionnement ; 

caracterfse en ce que le dispositif (1) com- 

45 prend en outre les moyens resilients (11) reposant 

centre la manche (6), la manche (6) se deplagant 
vers Tavant centre la force des moyens resilients 
(1 1 ) etant donne que la trainee agissant sur les pa- 
les (4, 5) augmente de ce fait en r^duisant le dla- 
50 metre du cercle sur lequel les autres extr^mit^s se 
trouvent et par consequent la trainee. 

2. Dispositif selon la revendication 1 , dans lequel les 
moyens resilients (11) comprennent un ressort he- 

55 lico'idal. 

3. Dispositif selon la revendication 2, dans lequel la 
manche (6) entoure un 616ment (8) se prolongeant 
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k partir du corps remorqu6 (2). 

4. Dispositif selon la revendication 3, dans lequel r6l6- 
ment (8) cpmprend un collier (12), un ressort h6li- 
coTdal (11) 6tant retenu entre la manche (6) et ie s 
collier (12) sur r6l6ment (8). 

5. Dispositif selon la revendication 3 ou 4, dans lequel 
rel^ment (8) estdot6 d*un anneau saillant (13) mon- 

t6 de fagon coaxiale qui coopere avec les cames io 
sur les pales (4, 5). 

6. Dispositif sejon une queiconque des revendicattons 
3^5, comprenant en outre des moyens (9, 1 0) pour 
d6finir T^tendue du mouvement de la manche (6). is 

7. Dispositif selon la revendication 6, dans lequel les 
moyens (9, 10) pour d^finir I'^tendue du mouve- 
ment de la manche, comprend au moins une patte 

(9) formee sur ('element (8) qui s'engage dans au 20 
moins une fente (10) formee sur la manche (6), 

8. Dispositif selon une queiconque des revendications 
precedentes, dans lequel les pales (4, 5) peuvent 
etre disposees de fagon a ce que leurs extremites 25 
libres se trouvent plus pres du corps remorque (2) 
que les extremites articul6es (7). 

9. Dispositif selon une queiconque des revendications 
precedentes, dans lequel un certain nombre de pa- so 
les (5) sont contourn^es de sorte que I'air se d6pla- 
gant de I'extremite libre vers Textremite articulee (7) 

fait plvoter chacune desdites pales (5) par rapport 
k son point d'attache. 

35 

1 0. Corps remorqu6 comprenant un dispositif selon une 
queiconque des revendications precedentes. 
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